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Abstract
A simple formula for a sum containing factorials is proposed. c© 2001 Elsevier Science B.V. All rights reserved.
Using the Toeplitz operators in our study of a model of biological junction with quantum-like
characteristics [4] there was a necessity to take into account simple expression for the sum,
m∑
k=0
(−1)k
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[2(m− k) + 1]!!
(m− k)!(m− k + 1)! ; m= 0; 1; 2; : : : ;
where (2n+ 1)!! = 1 · 3 · 5 · · · · · (2n+ 1), (2n)!! = 2 · 4 · · · · · (2n), 0!! = (−1)!! = 1 [1–3].
It was revealed that the reference books (e.g., [1–3]) do not contain the necessary expression.
However, we managed to obtain and then successfully use the following formula:
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It is easy to verify this formula for m = 0; 1; 2; and then to prove it in a general case using the
method of mathematical induction.
This formula can be written in another, more convenient, form having made use of the equality,
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;
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where 2F1 is the Gauss hypergeometric function [3, Chapter 7]. Using this formula, we obtain
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2
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)
=
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(m− 1)!!
m!!
if m is even;
− m!!
(m+ 1)!!
if m is odd;
and in terms of the gamma function:
2F1
(
−m; 3
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=
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(m+12 )
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if m is even;
−(
m
2 + 1)
(m+32 )
if m is odd:
I hope that the formula will appear useful to someone else.
It is a pleasure for me to express gratitude to the Referee for a constructive suggestion to use the
Gauss hypergeometric function for the entry of the formula.
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